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(57)Abstract: 

PURPOSE: To provide a development support system 
for data base information visualizing AP which enables a 
user to easily describe the information unit (display 
entity) definition of a graphic expression extracted from 
information stored in a DB. 

CONSTITUTION: The information visualizing AP is easily 
developed by a display entity input means 102 for input 
of the display entity from the data base, a mapping 
definition means related to generation of attribute 
information related to type selection, shapes, and 
arrangement of picture objects, a scenario definition 
means for execution opportunities and the sequence of 
mapping definition, an interactive definition and 
execution means for the mapping definition means and 
the scenario definition means, an advance registration 
type definition and execution means, and an 
input/output GUI tool selecting means. 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The display stereo which is the information unit of arbitration is chosen from the 
alphabetic character and numerical information accumulated in a database. By creating the 
attribute information about the configuration of a screen object required for a visualization, or 
arrangement using the attribute information on this display stereo, and mapping the information 
in the screen object of the GUI tool of an indicating equipment In the development support 
system of visualization AP which carries out graphical representation of the display stereo by 
the object of a graph node mold and a line mold A means to input a display stereo from a 
database, and screen object type selection, and a configuration and the mapping definition means 
about the attribute information generation about arrangement, The scenario definition means of 
the activation opportunity of a mapping definition, or sequence, and interactive definition / 
activation means, and a prior registration type definition and an activation means of a mapping 
definition or a scenario definition, The database information visualization AP development 
support system characterized by having the selection means of the GUI tool for I/O. 
[Claim 2] The database information visualization AP development support system according to 
claim 1 which carries out [ having had one of means at least among the means which carry out a 
selection input as a parameter on the means which carries out a description input , or a screen 
by make the schema definition of the database of an input side , the schema definition of the 
display stereo of an output side , and mapping during both schemas definition into a script , when 
a display stereo is choose from the alphabetic character and the numerical information 
accumulate in a database in the display stereo input means of said system , and ] as the 
description . 

[Claim 3] In the display stereo input means of said system, when carrying out graphical 
representation of an alphabetic character and the numerical information, the selected display 
stereo The screen object which is an object of the node mold which expresses with the 
rectangle on the screen of an indicating equipment, a cube, etc., Or it realizes by making it 
correspond to one of the screen objects of the screen object of the line mold expressed with 
the chain of a straight line and a straight line etc. Mapping of the node mold of this display 
stereo and a screen object or a line mold is made into a script. The database information 
visualization AP development support system according to claim 1 characterized by having one 
of means at least among the means which carry out a selection input as a parameter on the 
means which carries out a description input, or a screen. 

[Claim 4] the database information visualization AP development support system according to 
claim 1 which characterize in the display stereo input means of said system by have one of 
means at least among the means which carry out a selection input as a parameter on the means 
which carry out a description input , or a screen by make into a script mapping of the 
information which the display attribute generation method for display attribute generation and 
this method use for display attribute generation when generate the display attribute which be the 
attribute information about the configuration of a screen object , or arrangement 
[Claim 5] The database information visualization AP development support system according to 
claim 1 characterized by having the means which carries out the description input of the 



activation opportunity of the macro definition of the execution sequence of said mapping 
definition, and macro definition as a scenario in the scenario definition means of the activation 
opportunity of a mapping definition of said system, or sequence when a prior registration type 
definition and an activation means describe AP. 

[Claim 6] The database information visualization AP development support system according to 
claim 1 characterized by defining the generated display information by user assignment as a 
standard display information object independent of the GUI tool of a proper, and performing two 
steps of signal transduction of a display stereo, a display information object and a display 
information object and a screen object in the selection means of the GUI tool for I/O of said 
system. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention maps the information on the alphabetic character 
accumulated in a database, or a numeric value in the object of the node mold on a screen, and 
the object of a line mold, and relates configurations, such as a form of each object, a color, and 
magnitude, and an arrangement coordinate to the database information visualization AP 
development support system which supports generation and the development of information 
visualization AP to display using the attribute information on a database. 
[0002] 

[Description of the Prior Art] In the system which carries out a visualization, the information on 
the conventional DB (database) (1) The table output of the alphabetic character and the 
numerical information of the table image of a relational database can be simply carried out in 
menu manipulation with text. The database front system which can also customize a screen, the 
system which can display the numeric data on (2) relational databases or a spreadsheet as a 
graph of various patterns by menu manipulation, (3) Color display of the numerical information, 
such as measurement results, such as a statistics processing software package, spreadsheet 
software, and earth environment, is carried out at many dimensions. By various information 
filtering processings, the numeric data visualization system which can be analyzed many-sided, 
(4) Nodes and line objects, such as a communication network and a network of railroads, are 
stuck on a map. Transform the color of an object etc. according to the condition of the object in 
the real world, or There are a network information management tool which expands the selected 
field, or chooses an object and displays the content of a detail, a graphical representation tool 
which can choose the style corresponding to the expression pattern based on (5) graph 
algorithm. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the display stereo which is the information 
unit of arbitration is chosen from the alphabetic character and numerical information in a 
database. Map this display stereo in the object of a node mold or a line mold, and it is expressed 
a graphic form table. Information visualization AP which can generate the information about the 
configuration of the object, or arrangement based on the attribute of object information The 
environment where information visualization AP can be realized only by a user specifying the 
parameter of the attribute information which an attribute information generation method and a 
method refer to with the interactive mode or a prior registration mold, and a method does not 
have the conventional example. 

[0004] The 1st object of this invention is to offer the database information visualization AP 
development support system with which a user can describe simply the information-unit (display 
stereo) definition of the graphical representation extracted from the information accumulated in 
DB. 

[0005] The mapping definition related to with what kind of graphic form the 2nd object of this 
invention expresses a display stereo, Namely, the definition about mapping between (1) display 
stereo and a screen object mold, (2) The definition about the attribute information on the display 



stereo used for attribute information generation by the method about the attribute information 
generation about the configuration of a screen object, and its method, (3) It is in offering the 
database information visualization AP development support system with which a user can 
describe the definition about the attribute information on the display stereo used for 
arrangement coordinate transformation by the method about the arrangement coordinate 
transformation about arrangement of a screen object, and its method. 

[0006] The 3rd object of this invention is to offer the database information visualization AP 
development support system with which a user can describe the scenario definition about in 
which sequence the definition about the graphical representation shown for said 2nd object is 
performed when. 

[0007] The 4th object of this invention is to offer the database information visualization AP 

development support system with which a user can define the definition shown for said 2nd and 

3rd object in both the modes of the interactive mode and a prior definition mold. 

[0008] The 5th object of this invention is to offer the database information visualization AP 

development support system with which a user can choose the GUI (Graphical User Interface) 

tool to display. 

[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the database 
information visualization AP development support system of this invention The display stereo 
which is the information unit of arbitration is chosen from the alphabetic character and numerical 
information accumulated in a database. By creating the attribute information about the 
configuration of a screen object required for a visualization, or arrangement using the attribute 
information on this display stereo, and mapping the information in the screen object of the GUI 
tool of an indicating equipment In the development support system of visualization AP which 
carries out graphical representation of the display stereo by the object of a graph node mold and 
a line mold A means to input a display stereo from a database, and screen object type selection, 
and a configuration and the mapping definition means about the attribute information generation 
about arrangement Let it be a summary to have the scenario definition means of the activation 
opportunity of a mapping definition, or sequence, interactive definition / activation means of a 
mapping definition or a scenario definition, and a prior registration type definition and an 
activation means, and the selection means of the GUI tool for I/O. 

[0010] Moreover, the database information visualization AP development support system of this 
invention carries out having had one of means at least among the means which carry out a 
selection input as a parameter on the means which carries out a description input, or a screen 
by making schema definition of the database of an input side, schema definition of the display 
stereo of an output side, and mapping during both schemas definition into a script as a summary 
in said display stereo input means, when choosing a display stereo from the alphabetic character 
and the numerical information accumulated in a database. 

[0011] Furthermore, the database information visualization AP development support system of 
this invention In said display stereo input means, when carrying out graphical representation of 
an alphabetic character and the numerical information, the selected display stereo The screen 
object which is an object of the node mold which expresses with the rectangle on the screen of 
an indicating equipment a cube, etc., Or it realizes by making it correspond to one of the screen 
objects of the screen object of the line mold expressed with the chain of a straight line and a 
straight line etc. Let it be a summary to have had one of means at least among the means which 
carry out a selection input as a parameter on the means which carries out a description input or 
a screen by making mapping of the node mold of this display stereo and a screen object or a line 
mold into a script 

[0012] The database information visualization AP development support system of this invention 
carries out having had one of means at least among the means which carry out a selection input 
as a parameter on the means which carries out a description input , or a screen as a summary in 
said display stereo input means by making into a script mapping of the information which the 
display attribute generation method for display attribute generation and this method use for 
display attribute generation , when generating the display attribute which is the attribute 



information about the configuration of a screen object , or arrangement . 

[0013] Moreover, in the scenario definition means of the activation opportunity of said mapping 
definition, or sequence, the database information visualization AP development support system 
of this invention makes it a summary to have had the means which carries out the description 
input of the activation opportunity of the macro definition of the execution sequence of said 
mapping definition, and macro definition as a scenario, when a prior registration type definition 
and an activation means describe AP. 

[0014] Furthermore, in the selection means of said GUI tool for I/O, the database information 
visualization AP development support system of this invention defines the generated display 
information by user assignment as a standard display information object independent of the GUI 
tool of a proper, and makes it a summary to perform two steps of signal transduction of a display 
stereo, a display information object and a display information object, and a screen object. 
[0015] 

[Function] In the database information visualization AP development support system of this 
invention The display stereo input means from a database, and screen object type selection, and 
a configuration and the mapping definition means about the attribute information generation 
about arrangement, Information visualization AP can be simply developed with the scenario 
definition means of the activation opportunity of a mapping definition, or sequence, the 
interactive ruler and activation means of this mapping definition means and a scenario definition 
means, and a prior registration type definition and an activation means, and the selection means 
of the GUI tool for I/O. 

[0016] Moreover, in the database information visualization AP development support system of 
this invention, when choosing a display stereo from the alphabetic character and numerical 
information accumulated in DB in said display stereo input means, by making schema definition of 
the database of an input side, schema definition of the display stereo of an output side, and 
mapping during both schemas definition into a script, a description input is carried out or a 
selection input is carried out as a parameter on a screen. 

[0017] Furthermore, it realizes by making it correspond to one of the screen objects of the 
screen object which is an object of a node mold, or the screen object of a line mold, and when 
carrying out graphical representation of an alphabetic character and the numerical information in 
said display stereo input means, the selected display stereo carries out a description input, or 
carries out a selection input as a parameter on a screen in the database information visualization 
AP development support system of this invention by making mapping of the node mold of this 
display stereo and a screen object, or a line mold into a script. 

[0018] When generating a display attribute in said display stereo input means, in the database 
information visualization AP development support system of this invention, by making into a 
script mapping of the information which the display attribute generation method for display 
attribute generation and this method use for display attribute generation, a description input is 
carried out or a selection input is carried out as a parameter on a screen, 

[0019] Moreover, in the database information visualization AP development support system of 
this invention, when a prior registration type definition and an activation means describe AP in 
the scenario definition means of the activation opportunity of said mapping definition, or 
sequence, a description input is carried out, using the activation opportunity of the macro 
definition of the execution sequence of a mapping definition, and macro definition as a scenario. 
[0020] Furthermore, the database information visualization AP development support system of 
this invention defines the generated display information by user assignment as a standard display 
information object independent of the GUI tool of a proper in the selection means of said GUI 
tool for I/O, and two steps of signal transduction of a display stereo, a display information object 
and a display information object, and a screen object is performed with it 
[0021] 

[Example] The example of this invention is explained using a drawing. Drawing 1 is the block 
diagram showing the configuration of the database information visualization AP development 
support system concerning one example of this invention. The database information visualization 
AP development support system shown in this drawing The information source DB101, the 



display stereo input means 102, the display information DB103, the GUI (Graphical User 
Interface) I/O means 104, GUI equipment 105, an end user 106, the interactive charge means 
107, the registration mold charge means 108, The scenario definition translation 109, the input 
definition translation 110, the mapping definition translation 111, the output definition translation 
112, the object actuation communications control 113, the display information generation method 
114, E-object 115 (display stereo), and R-object (Display information object) It consists of 1 16, 
D-object 117 (screen object), and C-object 118 (control object). 

[0022] The information source DB101 is set to DB in which the alphabetic character and 
numerical information of the structure where he is not specially conscious of the stereo of a 
display are accumulated. If the display stereo input means 102 is performed according to the 
execute form 110 outputted by translating an input definition from the information source 
DB101, E-object 115 will be obtained. R-object 116 is generated using the information on E- 
object 115 based on the execute form 111 outputted by translating a mapping definition. 
Furthermore, information (display attribute) required for the display of D-object 117 is created 
on R-object 116 by the display information generation method 114 operated via the object 
actuation communications control 113 based on a mapping definition. The display attribute of R- 
object 1 1 6 is transmitted to D-object 117 based on the execute form 112 outputted by 
translating an output definition. 

[0023] AP definition of a user carries out the selection charge of the parameter interactively 
shown by the dialog, a pop up window, etc. from the exclusive window of a KURAFIKARU screen 
interface. The file output of the scenario description of the text format created with the 
graphical GUI tool of the interactive charge means 107 which can display a result immediately, 
and a general purpose is carried out This file is registered into C-object 118 and it constitutes 
from the two modes of a registration mold charge means 108 by which the graphic display which 
followed the scenario at the time of actuation of C-object 1 18 is carried out. 
[0024] Drawing 2 is drawing showing the configuration of said display stereo input means 102 
currently used for the database information visualization AP development support system of 
drawing 1 (when the information source DB is RDB). 

[0025] The input definition of a display stereo consists of interactive input definition 201 and 
registration blocking force definition 202. In the interactive input definition 201, input schema 
definition and conversion information definition & conversion script description and an output 
schema definition are, and these definitions are changed into DB retrieval / object generation 
sentence file by the input definition translation 203. DB retrieval activation section of the display 
stereo input means 204 performs, and this DB retrieval sentence file is E-object It is outputted 
by file format Furthermore, an object generation sentence is performed by the object generation 
activation section of the display stereo input means 204, and it is E-object of file format E- 
object of the display information DB It is registered by carrying out 

[0026] On the other hand, during AP scenario description of the registration blocking force 
definition 202, it is E-object An input request can be described. It translates by the scenario 
definition translation 205, and this description is E-object Detection of an input request requires 
DB retrieval / object generation sentence file of the input definition translation 203. It is 
transmitted to the GUI I/O means 206, and registers with C-object 1 1 7, and the scenario 
executable statement generated here is C-object It performs at the time of actuation and is D- 
object It is displayed by carrying out 

[0027] Drawing 3 is drawing showing the I/O schema definition and the example of conversion 
script description in the database information visualization AP development support system of 
this invention. A definition required for conversion is the input schema definition 301 of the 
information source DB, the conversion information definition 302 which is needed for conversion, 
and E-object It consists of output schema definitions 303. In the conversion information 
definition 302, it is E-object A key information definition and E-object It consists of the related 
definition between classes, an instance calculation information definition, and an attribute 
permutation definition. The content of conversion is described by the conversion script 304. The 
fundamental configuration of a conversion script is defined by the three-stage of attribute 
retrieval, attribute edit and object generation. 



[0028] Drawing 4 is drawing showing the example of a configuration of conversion script functor. 
A conversion script is classified into fundamental DB retrieval, object generation, attribute edit, 
and retrieval (example of communication network information) of a field proper. Functor 
constitutes from an id number of the definition file referred to with an operator, and other 
additional information (retrieval conditions etc.). 

[0029] Drawing 5 is drawing showing the example of a succession definition of the object class in 
the database information visualization AP development support system of this invention. 
[0030] An object class is D-object built on the screen of the display information DB object class 
401 and indicating equipment which are built on the display information DB. It is divided roughly 
into a class (screen object) 402. E-object which accumulates the information chosen from 
Existing DB in the display information DB object class 401 A class (stereo object) 403 and E- 
object R-object mapped A class (display information object) 404 and C-object which registers a 
scenario It is succeeded by the class (control object) 405. A display object class is inherited by 
the line mold object class 407 expressed with the chain of the node mold object class 406 
expressed with a rectangle, a circle, a cube, etc. on GUI, a straight line, and a straight line etc. A 
screen object class is inherited by each GUI product object class 408 corresponding to a 
product 

[0031] Drawing 6 is drawing showing the example of the attribute and method definition of the 
object class in the database information visualization AP development support system of this 
invention. 

[0032] the example of the attribute and method defined as the lowest class as a result of object 
succession — E-object The attribute and the method definition 501 of a class, and R-object 
The attribute and the method definition 502 of the node mold object class which is a low order 
class of a class, the attribute and method definition 503 of the line mold object class which is a 
low order class of a R-object class, and C-object the attribute and the method definition 504 of 
a class — it is shown independently. R-object In the low order class of a class, it is D-object. A 
display attribute required for a display, the reference attribute which defines mapping which 
shows the attribute relation which a display information generation method uses, and E-object 
Various display information generation methods are defined as the stereo attribute which 
inherited the attribute of a class. 

[0033] Drawing 7 is drawing showing the example of a configuration of the mapping definition for 
the display information generation in the database information visualization AP development 
support system of this invention. 

[0034] The information on E-object 601 is E-object-R-object It is mapped by R-object 603 of a 
node mold or a line mold according to the mold mapping definition 602. In R-object 603, it is E- 
object The stereo attribute 604 and D-object by which the attribute was mapped It consists of 
a display attribute 605 which is transmitted and is used for a display, and a reference attribute 
606 which shows the stereo attribute which a display attribute generation method refers to. If it 
is decided fixed using which reference attribute signal transduction of each display attribute 
generation method is carried out and a user describes mapping of a stereo attribute and a 
reference attribute, a method will generate a display attribute using the mapped stereo attribute. 
Mapping to the reference attribute of this stereo attribute is D-object The method about a 
configuration, the mapping definition 607, and D-object It constitutes from the method and the 
mapping definition 608 about arrangement 

[0035] Drawing 8 is drawing showing the configuration of the translation and execution control of 
the mapping definition in the database information visualization AP development support system 
of this invention. 

[0036] It is defined as the interactive mapping definition 701 a definition result is immediately 
[ whose ] performed with a graphical interface as a part of scenario with a text file interface, and 
a mapping definition is C-object It constitutes from registration mold mapping definition 702 
performed after registration. The object actuation communications control section 704 transmits 
the object actuation message generated by the mapping definition translation 703 to each object 
and an interactive mapping definition is performed immediately. On the other hand, the scenario 
definition translation 705 translates the various mapping definitions where the registration mold 



mapping definition was embedded into the scenario, and, as for a mapping definition, a translation 
and the output of an object actuation message are requested from the mapping definition 
translation 703. The scenario execute form which combined the scenario and the object 
actuation message is C-object on GUI equipment by the GUI I/O means 706. Or D-object It is 
generated and registered. This mapping definition is C-object by a users menu manipulation. Or 
D-object When operated, the object actuation communications control section is started and 
performed. 

[0037] Drawing 9 is drawing showing the example of mapping definition description of the 
registration mold in the database information visualization AP development support system of 
this invention. 

[0038] Mapping definition description is E-object R-object mapped The object mold allocation 
definition 801 and R-object which define a mold (a node mold, line mold) It consists of reference 
attribute pointer setting-out definition 802 which defines the stereo attribute which a reference 
attribute shows, and a method operational definition 803 which defines the class of display 
information generation method to be used. 

[0039] Drawing 1 0 is drawing showing the example of description of the parameter definition to 
which setting out is needed for an actuation method proper in connection with the method 
operational definition of drawing 9 in the database information visualization AP development 
support system of this invention. 

[0040] In the example 901 of a parameter definition over the actuation method of object 
configurations, such as deciding the color of an object with the value of a stereo attribute, the 
mapping approach of the value of a stereo attribute and a color is minced with numeric data at 
order type, and it is cut value about width of face, color definition defines the sequence of the 
color mapped. In order type, it can specify "ascending order / descending order / alphabetical 
order / the order of an internal code / refer to the conversion table", etc. The maximum 
coordinate to arrange can be specified in the example 902 of a parameter definition over the 
actuation method of object arrangement, such as deciding the arrangement coordinate of an 
object with the value of a stereo attribute. 

[0041] Drawing 1 1 is drawing showing the example of user scenario processing description of the 
registration mold in the database information visualization AP development support system of 
this invention. 

[0042] Setting to drawing 1 1 , for the scenario processing flow 1001 of an example, easel is E- 
object by the event, case 2 and 3 performs only renewal of a mapping definition for updating and 
renewal of a mapping definition. The example of description of this scenario is shown in the 
scenario definition 1002. It is shown by an I/O definition and the mapping definition 1003 in this 
scenario definition. E-object The input definition 1004 and R-object A type definition 1005, the 
attribute mapping definition 1006, and the method operational definition 1007 can be described 
and called into a flow. In addition, an I/O definition and the mapping definition 1003 use the 
notation shown by drawing 9 , and can do the group definition which carried out grouping of two 
or more definitions. 

[0043] Drawing 12 is drawing showing the configuration of the GUI I/O means in the database 
information visualization AP development support system of this invention. 
[0044] The GUI I/O means 1101 consists of the GUI transfer signal transduction 1102, GUI 
transfer signal transduction definition 1103, object scenario registration 1104, and event 
message reception 1105. If a GUI transfer signal transduction demand is described in scenario 
execute form, the GUI transfer signal transduction 1 102 of the GUI information I/O means 1 101 
will make the reception translation of the demand, and will generate the information transmitted 
to GUI which corresponds using the GUI transfer signal transduction definition 1 103. The 
information is C-object by the object scenario registration 1 104! Or D-object It is registered. On 
the other hand, it is notified to the event message reception 1105 of the GUI I/O means 1101, 
and the event by the mouse and key stroke by the side of GUI is R-object from the object 
actuation communications control section. Method actuation is performed. 
[0045] Drawing 13 - drawing 1 5 are drawings showing the example of a charge screen of 
interactive I/O definition / mapping definition in the database information visualization AP 



development support system of this invention. Drawing 13 (a) shows an I/O schema definition 
screen, and drawing 13 (b) shows an input-output-conversion information definition screen. 
When an input side inputs DB-NAME and TABLE-NAME, a schema retrieval result is displayed 
automatically. An input-output-conversion information definition is set up by cut & paste from an 
I/O definition screen. By input-output-conversion script definition, it is the input output 
conversion operation of drawing 14 (b). A selection dialog to conversion operation It can choose. 
E-object R-object The mapping definition of a mold (a node mold, line mold) can be assigned 
only by checking the check carbon button of LINE of the object mold mapping definition screen 
of drawing 14 (a), or NODE. R-object The mapping definition of selection and the reference 
attribute of a display attribute generation method, and a stereo attribute is R-object of drawing 
15 (a). It can carry out from a reference attribute mapping definition screen. A selectable menu 
is displayed and an object object, a selection method, and a mapping attribute can be easily 
chosen, if the mouse click of the applicable part is carried out. It is displayed that the stereo 
attribute selection dialog of drawing 15 (b) clicks the item (R#) which wants to map a reference 
attribute subject name. 

[0046] Drawing 1 6 is drawing showing the example of representation of the object arrangement 
method of the object arrangement coordinate generation processing in the database information 
visualization AP development support system of this invention. The pattern 1 (1301) with which a 
pattern opts for node arrangement based on the related information between stereos. The 
pattern 2 (1302) which arranges a node on a node arrangement line based on the specified 
information, and arranges a point node / transit node always on a node passage line from the 
ends information on a line, The subnode included by the node on node arrangement area in a 
node is arranged on a node based on the specified information. The relative position of a node is 
determined from the pattern 3 (1303) which connects between subnodes from the always point 
information on a line, and two specified attributes, and four kinds of the patterns 4 (1304) which 
extract a related node from the subline which constitutes a line, and arrange a line are shown as 
an example. 

[0047] Drawing 17 is drawing showing the example of the variation of the visualization pattern 
which changes the above-mentioned mapping definition and the definition of an object actuation 
method activity, and is obtained, initial pattern drawing (1401) was set up first — assuming — an 
object type (a node — ) Object type modification pattern drawing obtained by changing a line 
(1402), Node arrangement information source modification pattern drawing which changes the 
information source of node arrangement and is obtained (1403), Line layout method modification 
pattern drawing which changes the configuration method of a line and is obtained (1404), The 
variation of an expression as shown in the node arranging method modification pattern drawing 
(1405) which changes the configuration method of a node and is obtained, and coordinate 
attribute addition pattern drawing (1406) which applies a coordinate attribute (Z-axis) to the 
information source of node arrangement, and is obtained by the three dimension becomes 
possible [ choosing variously ]. The above-mentioned variation is chosen according to the point 
which a user wants to note. 

[0048] As mentioned above, the database information visualization AP development support 
system of this invention (a) The schema definition of the database of an input side, and the 
schema definition of the display stereo of an output side, And a means to generate the set of 
the method in connection with database retrieval and edit of a retrieval result from the mapping 
description script during both schemas definition, (b) The user description about the following 
definitions related to what kind of graphic form expresses a display stereo is translated. The 
definition about mapping between a means to transmit a message to the object of relevance, and 
(1) display stereo and a screen object mold, (2) The definition about the attribute information on 
the display stereo used for attribute information generation by the method about the attribute 
information generation about the configuration of a screen object, and its method, (3) The 
definition about the attribute information on the display stereo used for arrangement coordinate 
transformation by the method about the arrangement coordinate transformation about 
arrangement of a screen object, and its method, (c) The user description about the scenario 
definition about in which sequence the definition about the graphical representation shown by 



the above-mentioned (b) is performed when is translated. Offer of a means to register as the 
object of relevance or a method of a menu, and the input screen which can input interactively 
the definition of (b) of (d) above and (c), and the inputted information are translated. By 
transmitting a message to the object of relevance, or defining in advance the definition of a 
means to register as the object of relevance, or a method of a menu and (b), and (c) with a 
description language, and registering as AP The information about the means which can carry 
out repeat activiation, and the display created by (e) above is changed according to the GUI tool 
which the user chose, and it has a means to transmit the information to GUI. 
[0049] And in the database information visualization AP development support system of this 
invention, it can develop simply, without describing the detailed logic of graphic form information 
generation, when a user describes a mapping definition concerning graphic form information 
generation in visualization AP for general alphabetic character and numerical information 
accumulated in a database, and the scenario definition about an execution sequence by the 
graphical representation of the screen object of a node mold or a line mold. Furthermore, making 
the information unit of arbitration corresponding to a screen object from a database and a 
screen object can be made to output to the GUI tool of arbitration by I/O definition of a user. 
[0050] 

[Effect of the Invention] As explained above, according to this invention, it becomes possible to 
extract selectively an information unit suitable from the database which accumulates an 
alphabetic character and numerical information only by a user describing a schema definition and 
conversion script of I/O, and to display it as a screen object on an indicating equipment 
Moreover, it only defines with which object mold of a line mold or a node mold a user expresses 
the selected information unit, using which attribute he decides in object arrangement or an 
object configuration, or which arrangement method is selectively operated to an event response, 
and the various visualization expressions which combined two or more physical relationship 
between the screen objects and objects of a node mold and a line mold are attained. Moreover, if 
the GUI tool to display carries out the signal transduction definition for formal conversion of a 
display attribute for every GUI tool, the selection of a GUI tool of it will also be attained at 
scenario description. 

[0051] Thus, in the database information visualization AP development support system of this 
invention, the information on the database of an alphabetic character and a numeric value can be 
expressed by the object of a node and a line, and AP which generates various expression 
patterns using the attribute can be simply developed by easy scenario description or interactive 
information definition. 

[0052] Moreover, according to this invention, in the case of the display attribute generation 
method which determines configurations, such as a form of a screen object a color, and 
magnitude, a user specifies the attribute information on the display stereo used for the display 
attribute generation method which a system prepares, and it When this attribute information is 
numerical information, a display attribute is generated only by specifying assignment of ascending 
order or descending order, and the width of face of a value, and specifying assignment of user 
conversion-table assignment an alphabetical order, or the order of an internal code of text and 
a conversion-table name as a parameter at the time of text. Thus, without only specifying a 
parameter required for the attribute information on a display stereo and the display information 
generation method which are referred to by the display information generation method and 
display information generation, and describing the detailed algorithm about generation of a display 
attribute, a user can generate a display attribute and is effective in the ability to display a screen 
object automatically. 

[0053] Furthermore, according to this invention, in the display information generation which 
determines the arrangement coordinate of a screen object a user specifies the attribute 
information on the display stereo referred to by the arrangement coordinate transformation 
method which a system prepares, and its method. 

[0054] The three-dimension coordinate transformation method which uses (a)3 ** attribute 
information as a coordinate transformation method to the object of a node mold, (b) The-like- 
proportionally coordinate transformation method which assigns attribute information 



proportionally to a display coordinate-like, (c) The relative coordinate transformation method 
relatively assigned so that duplication of a node may not occur on the coordinate of an operating 
space based on attribute information, (d) The attribute information on the display stereo referred 
to by these conversion methods is defined as assignment of coordinate transformation methods, 
such as an allocation-coordinate transformation method assigned to the viewing area defined 
using attribute information, and an ordinal-type coordinate transformation method arranged 
according to the sequence of the value of (e) attribute information. 

[0055] The linear line coordinate transformation method which connects between nodes in a 
straight line as a coordinate transformation method to the object of a line mold, So that 
duplication of two or more line mold objects which connect between nodes may be eliminated 
the always point on a node The indirect line coordinate transformation method chosen and 
displayed on a node from the node beforehand prepared on the diagonal line, The intensive line 
coordinate transformation method which collects two or more line mold object between nodes, 
and is displayed by the one line mold object, When a line mold object passes a node mold object, 
and displaying on a node mold object and carrying out termination by the node mold object The 
attribute information on the display stereo referred to by these conversion methods is defined as 
assignment of coordinate transformation methods, such as a passage mold line coordinate 
transformation method displayed on the bottom of a node mold object. 

[0056] Thus, without only specifying a parameter required for the attribute information and the 
conversion method of a display stereo which are referred to by the coordinate transformation 
method and the method, and describing the algorithm about generation of display attribute 
information, a user can generate a display attribute and is effective in the ability to display a 
screen object automatically. 

[0057] Moreover, according to this invention, the effectiveness that easy-izing of functional 
verification of AP creation time, short-time-izing, easy-izing of AP creation after a functional 
check, and short-time-ization can attain is by making possible the mode which registers various 
kinds of assignment about the display information generation by the user in advance by the mode 
which can be specified from the screen of a display by the interactive mode, and scenario 
description of a text file format, and can be performed. 

[0058] Furthermore, according to this invention, it is effective in enabling description of changing 
selection of the display stereo from a database, and the graphical representation of a display 
stereo into an event response, and enabling modification of continuous graphical representation, 
and modification of the graphical representation of an event response by defining various kinds 
of assignment about the display information generation by the user during state-transition 
description of the event of AP. 

[0059] Moreover, according to this invention, independently of a variety of GUI tools, the 
generation and conversion from a display stereo to the information on a display information 
object are possible, and it is effective in the escape to various GUI being easy by adding the 
signal transduction from a display information object to a screen object to a GUI tool response. 
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TECHNICAL FIELD 

[Industrial Application] This invention maps the information on the alphabetic character 
accumulated in a database, or a numeric value in the object of the node mold on a screen, and 
the object of a line mold, and relates configurations, such as a form of each object, a color, and 
magnitude, and an arrangement coordinate to the database information visualization AP 
development support system which supports generation and the development of information 
visualization AP to display using the attribute information on a database. 
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PRIOR ART 

[Description of the Prior Art] In the system which carries out the visualization of the information 
on the conventional DB (database) (1) The table output of the alphabetic character and the 
numerical information of the table image of a relational database can be simply carried out in 
menu manipulation with text. The database front system which can also customize a screen, the 
system which can display the numeric data on (2) relational databases or a spreadsheet as a 
graph of various patterns by menu manipulation, (3) Color display of the numerical information, 
such as measurement results, such as a statistics processing software package, spreadsheet 
software, and earth environment, is carried out at many dimensions. By various information 
filtering processings, the numeric data visualization system which can be analyzed many-sided, 
(4) Nodes and line objects, such as a communication network and a network of railroads, are 
stuck on a map. Transform the color of an object etc. according to the condition of the object in 
the real world, or There are a network information management tool which expands the selected 
field, or chooses an object and displays the content of a detail, a graphical representation tool 
which can choose the style corresponding to the expression pattern based on (5) graph 
algorithm. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] As explained above, according to this invention, it becomes possible to 
extract selectively an information unit suitable from the database which accumulates an 
alphabetic character and numerical information only by a user describing a schema definition and 
conversion script of I/O, and to display it as a screen object on an indicating equipment 
Moreover, it only defines with which object mold of a line mold or a node mold a user expresses 
the selected information unit, using which attribute he decides in object arrangement or an 
object configuration, or which arrangement method is selectively operated to an event response, 
and the various visualization expressions which combined two or more physical relationship 
between the screen objects and objects of a node mold and a line mold are attained. Moreover, if 
the GUI tool to display carries out the signal transduction definition for formal conversion of a 
display attribute for every GUI tool, the selection of a GUI tool of it will also be attained at 
scenario description. 

[0051] Thus, in the database information visualization AP development support system of this 
invention, the information on the database of an alphabetic character and a numeric value can be 
expressed by the object of a node and a line, and AP which generates various expression 
patterns using the attribute can be simply developed by easy scenario description or interactive 
information definition. 

[0052] Moreover, according to this invention, in the case of the display attribute generation 
method which determines configurations, such as a form of a screen object, a color, and 
magnitude, a user specifies the attribute information on the display stereo used for the display 
attribute generation method which a system prepares, and it When this attribute information is 
numerical information, a display attribute is generated only by specifying assignment of ascending 
order or descending order, and the width of face of a value, and specifying assignment of user 
conversion-table assignment an alphabetical order, or the order of an internal code of text and 
a conversion-table name as a parameter at the time of text Thus, without only specifying a 
parameter required for the attribute information on a display stereo and the display information 
generation method which are referred to by the display information generation method and 
display information generation, and describing the detailed algorithm about generation of a display 
attribute, a user can generate a display attribute and is effective in the ability to display a screen 
object automatically. 

[0053] Furthermore, according to this invention, in the display information generation which 
determines the arrangement coordinate of a screen object a user specifies the attribute 
information on the display stereo referred to by the arrangement coordinate transformation 
method which a system prepares, and its method. 

[0054] The relative coordinate transformation method and (d) attribute information which are 
relatively assigned as a coordinate transformation method to the object of a node mold so that 
duplication of a node may not occur on the coordinate of an operating space based on the 
three-dimension coordinate transformation method which uses (a)3 ** attribute information, 
the-like-proportionally coordinate transformation method which assigns (b) attribute information 
proportionally to a display coordinate-like, and (c) attribute information The attribute information 
on the display stereo referred to by these conversion methods is defined as assignment of 



coordinate transformation methods, such as an allocation-coordinate transformation method 
assigned to the defined viewing area and an ordinal-type coordinate transformation method 
arranged according to the sequence of the value of (e) attribute information. 
[0055] To the object of a line mold, duplication of two or more line mold objects which connect 
between the linear line coordinate transformation method which connects between nodes in a 
straight line as a coordinate transformation method, and a node is eliminated. The indirect line 
coordinate transformation method which chooses and displays the always point on a node on a 
node from the node beforehand prepared on the diagonal line, The intensive line coordinate 
transformation method which collects two or more line mold object between nodes, and is 
displayed by the one line mold object When a line mold object passes a node mold object, and 
displaying on a node mold object and carrying out termination by the node mold object The 
attribute information on the display stereo referred to by these conversion methods is defined as 
assignment of coordinate transformation methods, such as a passage mold line coordinate 
transformation method displayed on the bottom of a node mold object. 

[0056] Thus, without only specifying a parameter required for the attribute information and the 
conversion method of a display stereo which are referred to by the coordinate transformation 
method and the method, and describing the algorithm about generation of display attribute 
information, a user can generate a display attribute and is effective in the ability to display a 
screen object automatically. 

[0057] Moreover, according to this invention, the effectiveness that easy-izing of functional 
verification of AP creation time, short-time-izing, easy-izing of AP creation after a functional 
check, and short-time-ization can attain is by making possible the mode which registers various 
kinds of assignment about the display information generation by the user in advance by the mode 
which can be specified from the screen of a display by the interactive mode, and scenario 
description of a text file format, and can be performed. 

[0058] Furthermore, according to this invention, it is effective in enabling description of changing 
selection of the display stereo from a database, and the graphical representation of a display 
stereo into an event response, and enabling modification of continuous graphical representation, 
and modification of the graphical representation of an event response by defining various kinds 
of assignment about the display information generation by the user during state-transition 
description of the event of AP. 

[0059] Moreover, according to this invention, independently of a variety of GUI tools, the 
generation and conversion from a display stereo to the information on a display information 
object are possible, and it is effective in the escape to various GUI being easy by adding the 
signal transduction from a display information object to a screen object to a GUI tool response. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, the display stereo which is the information 
unit of arbitration is chosen from the alphabetic character and numerical information in a 
database. Map this display stereo in the object of a node mold or a line mold/and it is expressed 
a graphic form table. Information visualization AP which can generate the information about the 
configuration of the object, or arrangement based on the attribute of object information The 
environment where information visualization AP can be realized only by a user specifying the 
parameter of the attribute information which an attribute information generation method and a 
method refer to with the interactive mode or a prior registration mold, and a method does not 
have the conventional example. 

[0004] The 1st object of this invention is to offer the database information visualization AP 
development support system with which a user can describe simply the information-unit (display 
stereo) definition of the graphical representation extracted from the information accumulated in 
DB. 

[0005] The mapping definition related to with what kind of graphic form the 2nd object of this 
invention expresses a display stereo, Namely, the definition about mapping between (1) display 
stereo and a screen object mold, (2) The definition about the attribute information on the display 
stereo used for attribute information generation by the method about the attribute information 
generation about the configuration of a screen object, and its method, (3) It is in offering the 
database information visualization AP development support system with which a user can 
describe the definition about the attribute information on the display stereo used for 
arrangement coordinate transformation by the method about the arrangement coordinate 
transformation about arrangement of a screen object, and its method. 

[0006] The 3rd object of this invention is to offer the database information visualization AP 
development support system with which a user can describe the scenario definition about in 
which sequence the definition about the graphical representation shown for said 2nd object is 
performed when. 

[0007] The 4th object of this invention is to offer the database information visualization AP 
development support system with which a user can define the definition shown for said 2nd and 
3rd object in both the modes of the interactive mode and a prior definition mold. 
[0008] The 5th object of this invention is to offer the database information visualization AP 
development support system with which a user can choose the GUI (Graphical User Interface) 
tool to display. 
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MEANS 

[Means for Solving the Problem] In order to attain the above-mentioned object, the database 
information visualization AP development support system of this invention The display stereo 
which is the information unit of arbitration is chosen from the alphabetic character and numerical 
information accumulated in a database. By creating the attribute information about the 
configuration of a screen object required for a visualization, or arrangement using the attribute 
information on this display stereo, and mapping the information in the screen object of the GUI 
tool of an indicating equipment In the development support system of visualization AP which 
carries out graphical representation of the display stereo by the object of a graph node mold and 
a line mold A means to input a display stereo from a database, and screen object type selection, 
and a configuration and the mapping definition means about the attribute information generation 
about arrangement, Let it be a summary to have the scenario definition means of the activation 
opportunity of a mapping definition, or sequence, interactive definition / activation means of a 
mapping definition or a scenario definition, and a prior registration type definition and an 
activation means, and the selection means of the GUI tool for I/O. 

[0010] Moreover, the database information visualization AP development support system of this 
invention carries out having had one of means at least among the means which carry out a 
selection input as a parameter on the means which carries out a description input, or a screen 
by making schema definition of the database of an input side, schema definition of the display 
stereo of an output side, and mapping during both schemas definition into a script as a summary 
in said display stereo input means, when choosing a display stereo from the alphabetic character 
and the numerical information accumulated in a database. 

[0011] Furthermore, the database information visualization AP development support system of 
this invention In said display stereo input means, when carrying out graphical representation of 
an alphabetic character and the numerical information, the selected display stereo The screen 
object which is an object of the node mold which expresses with the rectangle on the screen of 
an indicating equipment, a cube, etc., Or it realizes by making it correspond to one of the screen 
objects of the screen object of the line mold expressed with the chain of a straight line and a 
straight line etc. Let it be a summary to have had one of means at least among the means which 
carry out a selection input as a parameter on the means which carries out a description input, or 
a screen by making mapping of the node mold of this display stereo and a screen object, or a line 
mold into a script 

[0012] The database information visualization AP development support system of this invention 
carries out having had one of means at least among the means which carry out a selection input 
as a parameter on the means which carries out a description input , or a screen as a summary in 
said display stereo input means by making into a script mapping of the information which the 
display attribute generation method for display attribute generation and this method use for 
display attribute generation , when generating the display attribute which is the attribute 
information about the configuration of a screen object , or arrangement . 

[0013] Moreover, in the scenario definition means of the activation opportunity of said mapping 
definition, or sequence, the database information visualization AP development support system 
of this invention makes it a summary to have had the means which carries out the description 



input of the activation opportunity of the macro definition of the execution sequence of said 
mapping definition, and macro definition as a scenario, when a prior registration type definition 
and an activation means describe AP. 

[0014] Furthermore, in the selection means of said GUI tool for I/O, the database information 
visualization AP development support system of this invention defines the generated display 
information by user assignment as a standard display information object independent of the GUI 
tool of a proper, and makes it a summary to perform two steps of signal transduction of a display 
stereo, a display information object and a display information object, and a screen object. 
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OPERATION 



[Function] With the database information visualization AP development support system of this 
invention The display stereo input means from a database, and screen object type selection, and 
a configuration and the mapping definition means about the attribute information generation 
about arrangement, Information visualization AP can be simply developed with the scenario 
definition means of the activation opportunity of a mapping definition, or sequence, the 
interactive ruler and activation means of this mapping definition means and a scenario definition 
means, and a prior registration type definition and an activation means, and the selection means 
of the GUI tool for I/O. 

[0016] Moreover, in the database information visualization AP development support system of 
this invention, when choosing a display stereo from the alphabetic character and numerical 
information accumulated in DB in said display stereo input means, by making schema definition of 
the database of an input side, schema definition of the display stereo of an output side, and 
mapping during both schemas definition into a script, a description input is carried out or a 
selection input is carried out as a parameter on a screen. 

[0017] Furthermore, it realizes by making it correspond to one of the screen objects of the 
screen object which is an object of a node mold, or the screen object of a line mold, and when 
carrying out graphical representation of an alphabetic character and the numerical information in 
said display stereo input means, the selected display stereo carries out a description input, or 
carries out a selection input as a parameter on a screen in the database information visualization 
AP development support system of this invention by making mapping of the node mold of this 
display stereo and a screen object, or a line mold into a script. 

[0018] When generating a display attribute in said display stereo input means, in the database 
information visualization AP development support system of this invention, by making into a 
script mapping of the information which the display attribute generation method for display 
attribute generation and this method use for display attribute generation, a description input is 
carried out or a selection input is carried out as a parameter on a screen. 

[0019] Moreover, in the database information visualization AP development support system of 
this invention, when a prior registration type definition and an activation means describe AP in 
the scenario definition means of the activation opportunity of said mapping definition, or 
sequence, a description input is carried out, using the activation opportunity of the macro 
definition of the execution sequence of a mapping definition, and macro definition as a scenario. 
[0020] Furthermore, the database information visualization AP development support system of 
this invention defines the generated display information by user assignment as a standard display 
information object independent of the GUI tool of a proper in the selection means of said GUI 
tool for I/O, and two steps of signal transduction of a display stereo, a display information object 
and a display information object, and a screen object is performed with it. 
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EXAMPLE 



[Example] The example of this invention is explained using a drawing. Drawing 1 is the block 
diagram showing the configuration of the database information visualization AP development 
support system concerning one example of this invention. The database information visualization 
AP development support system shown in this drawing The information source DB101, the 
display stereo input means 102, the display information DB103, the GUI (Graphical User 
Interface) I/O means 104, GUI equipment 105, an end user 106, the interactive charge means 
107, the registration mold charge means 108, The scenario definition translation 109, the input 
definition translation 110, the mapping definition translation 111, the output definition translation 
112, the object actuation communications control 113, the display information generation method 
114, E-object 115 (display stereo), and R-object (Display information object) It consists of 116, 
D-object 117 (screen object), and C-object 118 (control object). 

[0022] The information source DB101 is set to DB in which the alphabetic character and 
numerical information of the structure where he is not specially conscious of the stereo of a 
display are accumulated. If the display stereo input means 102 is performed according to the 
execute form 110 outputted by translating an input definition from the information source 
DB101, E-object 115 will be obtained. R-object 116 is generated using the information on E- 
object 1 1 5 based on the execute form 1 1 1 outputted by translating a mapping definition. 
Furthermore, information (display attribute) required for the display of D-object 117 is created 
on R-object 116 by the display information generation method 114 operated via the object 
actuation communications control 113 based on a mapping definition. The display attribute of R- 
object 116 is transmitted to D-object 117 based on the execute form 112 outputted by 
translating an output definition. 

[0023] AP definition of a user carries out the selection charge of the parameter interactively 
shown by the dialog, a pop up window, etc. from the exclusive window of a KURAFIKARU screen 
interface. The file output of the scenario description of the text format created with the 
graphical GUI tool of the interactive charge means 107 which can display a result immediately, 
and a general purpose is carried out. This file is registered into C-object 118 and it constitutes 
from the two modes of a registration mold charge means 108 by which the graphic display which 
followed the scenario at the time of actuation of C-object 1 1 8 is carried out. 
[0024] Drawing 2 is drawing showing the configuration of said display stereo input means 102 
currently used for the database information visualization AP development support system of 
drawing 1 (when the information source DB is RDB). 

[0025] The input definition of a display stereo consists of interactive input definition 201 and 
registration blocking force definition 202. In the interactive input definition 201, input schema 
definition and conversion information definition & conversion script description and an output 
schema definition are, and these definitions are changed into DB retrieval / object generation 
sentence file by the input definition translation 203. DB retrieval activation section of the display 
stereo input means 204 performs, and this DB retrieval sentence file is E-object It is outputted 
by file format Furthermore, an object generation sentence is performed by the object generation 
activation section of the display stereo input means 204, and it is E-object of file format E- 
object of the display information DB It is registered by carrying out 



[0026] On the other hand, during AP scenario description of the registration blocking force 
definition 202 f it is E-object An input request can be described. It translates by the scenario 
definition translation 205 t and this description is E-object Detection of an input request requires 
DB retrieval / object generation sentence file of the input definition translation 203. It is 
transmitted to the GUI I/O means 206, and registers with C-object 117, and the scenario 
executable statement generated here is C-object It performs at the time of actuation and is D- 
object It is displayed by carrying out 

[0027] Drawing 3 is drawing showing the I/O schema definition and the example of conversion 
script description in the database information visualization AP development support system of 
this invention. A definition required for conversion is the input schema definition 301 of the 
information source DB t the conversion information definition 302 which is needed for conversion, 
and E-object It consists of output schema definitions 303. In the conversion information 
definition 302, it is E-object A key information definition and E-object It consists of the related 
definition between classes, an instance calculation information definition, and an attribute 
permutation definition. The content of conversion is described by the conversion script 304. The 
fundamental configuration of a conversion script is defined by the three-stage of attribute 
retrieval, attribute edit and object generation. 

[0028] Drawing 4 is drawing showing the example of a configuration of conversion script functor. 
A conversion script is classified into fundamental DB retrieval, object generation, attribute edit 
and retrieval (example of communication network information) of a field proper. Functor 
constitutes from an id number of the definition file referred to with an operator, and other 
additional information (retrieval conditions etc.). 

[0029] Drawing 5 is drawing showing the example of a succession definition of the object class in 
the database information visualization AP development support system of this invention. 
[0030] An object class is D-object built on the screen of the display information DB object class 
401 and indicating equipment which are built on the display information DB. It is divided roughly 
into a class (screen object) 402. E-object which accumulates the information chosen from 
Existing DB in the display information DB object class 401 A class (stereo object) 403 and E- 
object R-object mapped A class (display information object) 404 and C-object which registers a 
scenario It is succeeded by the class (control object) 405. A display object class is inherited by 
the line mold object class 407 expressed with the chain of the node mold object class 406 
expressed with a rectangle, a circle, a cube, etc. on GUI, a straight line, and a straight line etc. A 
screen object class is inherited by each GUI product object class 408 corresponding to a 
product 

[0031] Drawing 6 is drawing showing the example of the attribute and method definition of the 
object class in the database information visualization AP development support system of this 
invention. 

[0032] the example of the attribute and method defined as the lowest class as a result of object 
succession — E-object The attribute and the method definition 501 of a class, and R-object 
The attribute and the method definition 502 of the node mold object class which is a low order 
class of a class, the attribute and method definition 503 of the line mold object class which is a 
low order class of a R-object class, and C-object the attribute and the method definition 504 of 
a class — it is shown independently. R-object In the low order class of a class, it is D-object A 
display attribute required for a display, the reference attribute which defines mapping which 
shows the attribute relation which a display information generation method uses, and E-object 
Various display information generation methods are defined as the stereo attribute which 
inherited the attribute of a class. 

[0033] Drawing 7 is drawing showing the example of a configuration of the mapping definition for 
the display information generation in the database information visualization AP development 
support system of this invention. 

[0034] The information on E-object 601 is E-object-R-object It is mapped by R-object 603 of a 
node mold or a line mold according to the mold mapping definition 602. In R-object 603, it is E- 
object The stereo attribute 604 and D-object by which the attribute was mapped It consists of 
a display attribute 605 which is transmitted and is used for a display, and a reference attribute 



606 which shows the stereo attribute which a display attribute generation method refers to. If it 
is decided fixed using which reference attribute signal transduction of each display attribute 
generation method is carried out and a user describes mapping of a stereo attribute and a 
reference attribute, a method will generate a display attribute using the mapped stereo attribute. 
Mapping to the reference attribute of this stereo attribute is D-object The method about a 
configuration, the mapping definition 607, and D-object It constitutes from the method and the 
mapping definition 608 about arrangement 

[0035] Drawing 8 is drawing showing the configuration of the translation and execution control of 
the mapping definition in the database information visualization AP development support system 
of this invention. 

[0036] It is defined as the interactive mapping definition 701 a definition result is immediately 
[ whose ] performed with a graphical interface as a part of scenario with a text file interface, and 
a mapping definition is C-object It constitutes from registration mold mapping definition 702 
performed after registration. The object actuation communications control section 704 transmits 
the object actuation message generated by the mapping definition translation 703 to each object, 
and an interactive mapping definition is performed immediately. On the other hand, the scenario 
definition translation 705 translates the various mapping definitions where the registration mold 
mapping definition was embedded into the scenario, and, as for a mapping definition, a translation 
and the output of an object actuation message are requested from the mapping definition 
translation 703. The scenario execute form which combined the scenario and the object 
actuation message is C-object on GUI equipment by the GUI I/O means 706. Or D-object It is 
generated and registered. This mapping definition is C-object by a users menu manipulation. Or 
D-object When operated, the object actuation communications control section is started and 
performed. 

[0037] Drawing 9 is drawing showing the example of mapping definition description of the 
registration mold in the database information visualization AP development support system of 
this invention. 

[0038] Mapping definition description is E-object R-object mapped The object mold allocation 
definition 801 and R-object which define a mold (a node mold, line mold) It consists of reference 
attribute pointer setting^out definition 802 which defines the stereo attribute which a reference 
attribute shows, and a method operational definition 803 which defines the class of display 
information generation method to be used. 

[0039] Drawing 10 is drawing showing the example of description of the parameter definition to 
which setting out is needed for an actuation method proper in connection with the method 
operational definition of drawing 9 in the database information visualization AP development 
support system of this invention. 

[0040] In the example 901 of a parameter definition over the actuation method of object 
configurations, such as deciding the color of an object with the value of a stereo attribute, the 
mapping approach of the value of a stereo attribute and a color is minced with numeric data at 
order type, and it is cut value about width of face, color definition defines the sequence of the 
color mapped. In order type, it can specify "ascending order / descending order / alphabetical 
order / the order of an internal code / refer to the conversion table", etc. The maximum 
coordinate to arrange can be specified in the example 902 of a parameter definition over the 
actuation method of object arrangement, such as deciding the arrangement coordinate of an 
object with the value of a stereo attribute. 

[0041] Drawing 1 1 is drawing showing the example of user scenario processing description of the 
registration mold in the database information visualization AP development support system of 
this invention. 

[0042] Setting to drawing 1 1 , for the scenario processing flow 1001 of an example, easel is E- 
object by the event, case 2 and 3 performs only renewal of a mapping definition for updating and 
renewal of a mapping definition. The example of description of this scenario is shown in the 
scenario definition 1002. It is shown by an I/O definition and the mapping definition 1003 in this 
scenario definition. E-object The input definition 1004 and R-object A type definition 1005, the 
attribute mapping definition 1006, and the method operational definition 1007 can be described 



and called into a flow. In addition, an I/O definition and the mapping definition 1003 use the 
notation shown by drawing 9 , and can do the group definition which carried out grouping of two 
or more definitions. 

[0043] Drawing 1 2 is drawing showing the configuration of the GUI I/O means in the database 
information visualization AP development support system of this invention. 
[0044] The GUI I/O means 1101 consists of the GUI transfer signal transduction 1102, GUI 
transfer signal transduction definition 1103, object scenario registration 1104, and event 
message reception 1105. If a GUI transfer signal transduction demand is described in scenario 
execute form, the GUI transfer signal transduction 1102 of the GUI information I/O means 1101 
will make the reception translation of the demand, and will generate the information transmitted 
to GUI which corresponds using the GUI transfer signal transduction definition 1 103. The 
information is C-object by the object scenario registration 1 104. Or D-object It is registered. On 
the other hand, it is notified to the event message reception 1105 of the GUI I/O means 1101, 
and the event by the mouse and key stroke by the side of GUI is R-object from the object 
actuation communications control section. Method actuation is performed. 
[0045] Drawing 1 3 - drawing 15 are drawings showing the example of a charge screen of 
interactive I/O definition / mapping definition in the database information visualization AP 
development support system of this invention. Drawing 13 (a) shows an I/O schema definition 
screen, and drawing 13 (b) shows an input-output-conversion information definition screen. 
When an input side inputs DB-NAME and TABLE-NAME, a schema retrieval result is displayed 
automatically. An input-output-conversion information definition is set up by cut & paste from an 
I/O definition screen. By input-output-conversion script definition, it is the input output 
conversion operation of drawing 14 (b). A selection dialog to conversion operation It can choose. 
E-object R-object The mapping definition of a mold (a node mold, line mold) can be assigned 
only by checking the check carbon button of LINE of the object mold mapping definition screen 
of drawing 14 (a), or NODE. R-object The mapping definition of selection and the reference 
attribute of a display attribute generation method, and a stereo attribute is R-object of drawing 
15 (a). It can carry out from a reference attribute mapping definition screen. A selectable menu 
is displayed and an object object, a selection method, and a mapping attribute can be easily 
chosen, if the mouse click of the applicable part is carried out. It is displayed that the stereo 
attribute selection dialog of drawing 15 (b) clicks the item (R#) which wants to map a reference 
attribute subject name. 

[0046] Drawing 16 is drawing showing the example of representation of the object arrangement 
method of the object arrangement coordinate generation processing in the database information 
visualization AP development support system of this invention. The pattern 1 (1301) with which a 
pattern opts for node arrangement based on the related information between stereos, The 
pattern 2 (1302) which arranges a node on a node arrangement line based on the specified 
information, and arranges a point node / transit node always on a node passage line from the 
ends information on a line, The subnode included by the node on node arrangement area in a 
node is arranged on a node based on the specified information. The relative position of a node is 
determined from the pattern 3 (1303) which connects between subnodes from the always point 
information on a line, and two specified attributes, and four kinds of the patterns 4 (1304) which 
extract a related node from the subline which constitutes a line, and arrange a line are shown as 
an example. 

[0047] Drawing 1 7 is drawing showing the example of the variation of the visualization pattern 
which changes the above-mentioned mapping definition and the definition of an object actuation 
method activity, and is obtained, initial pattern drawing (1401) was set up first — assuming — an 
object type (a node — ) Object type modification pattern drawing obtained by changing a line 
(1402), Node arrangement information source modification pattern drawing which changes the 
information source of node arrangement and is obtained (1403), Line layout method modification 
pattern drawing which changes the configuration method of a line and is obtained (1404), The 
variation of an expression as shown in the node arranging method modification pattern drawing 
(1405) which changes the configuration method of a node and is obtained, and coordinate 
attribute addition pattern drawing (1406) which applies a coordinate attribute (Z-axis) to the 



information source of node arrangement, and is obtained by the three dimension becomes 
possible [ choosing variously ]. The above-mentioned variation is chosen according to the point 
which a user wants to note. 

[0048] As mentioned above, the database information visualization AP development support 
system of this invention (a) The schema definition of the database of an input side, and the 
schema definition of the display stereo of an output side, And a means to generate the set of 
the method in connection with database retrieval and edit of a retrieval result from the mapping 
description script during both schemas definition, (b) The user description about the following 
definitions related to what kind of graphic form expresses a display stereo is translated. The 
definition about mapping between a means to transmit a message to the object of relevance, and 
(1) display stereo and a screen object mold, (2) The definition about the attribute information on 
the display stereo used for attribute information generation by the method about the attribute 
information generation about the configuration of a screen object, and its method, (3) The 
definition about the attribute information on the display stereo used for arrangement coordinate 
transformation by the method about the arrangement coordinate transformation about 
arrangement of a screen object, and its method, (c) The user description about the scenario 
definition about in which sequence the definition about the graphical representation shown by 
the above-mentioned (b) is performed when is translated. Offer of a means to register as the 
object of relevance or a method of a menu, and the input screen which can input interactively 
the definition of (b) of (d) above and (c), and the inputted information are translated. By 
transmitting a message to the object of relevance, or defining in advance the definition of a 
means to register as the object of relevance, or a method of a menu and (b), and (c) with a 
description language, and registering as AP The information about the means which can carry 
out repeat activation, and the display created by (e) above is changed according to the GUI tool 
which the user chose, and it has a means to transmit the information to GUI. 
[0049] And in the database information visualization AP development support system of this 
invention, it can develop simply, without describing the detailed logic of graphic form information 
generation, when a user describes a mapping definition concerning graphic form information 
generation in visualization AP for general alphabetic character and numerical information 
accumulated in a database, and the scenario definition about an execution sequence by the 
graphical representation of the screen object of a node mold or a line mold. Furthermore, making 
the information unit of arbitration corresponding to a screen object from a database and a 
screen object can be made to output to the GUI tool of arbitration by I/O definition of a user. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the database information 
visualization AP development support system concerning one example of this invention. 
[Drawing 2] It is drawing showing the configuration of the display stereo input means currently 
used for the database information visualization AP development support system of drawing 1 
(when the information source DB is RDB). 

[Drawing 3] It is drawing showing the I/O schema definition and the example of conversion script 
description in the database information visualization AP development support system of this 
invention. 

[Drawing 4] It is drawing showing the example of a configuration of the conversion script functor 
in the database information visualization AP development support system of this invention. 
[Drawing 5] It is drawing showing the example of a succession definition of the object class in 
the database information visualization AP development support system of this invention. 
[Drawing 6] It is drawing showing the example of the attribute and method definition of the 
object class in the database information visualization AP development support system of this 
invention. 

[Drawing 7] It is drawing showing the example of a configuration of the mapping definition for the 
display information generation in the database information visualization AP development support 
system of this invention. 

[Drawing 8] It is drawing showing the configuration of the translation and execution control of 
the mapping definition in the database information visualization AP development support system 
of this invention. 

[Drawing 9] It is drawing showing the example of mapping definition description of the 
registration mold in the database information visualization AP development support system of 
this invention. 

[Drawing 10] It is drawing showing the example of description of a parameter definition of an 
actuation method in the database information visualization AP development support system of 
this invention. 

[Drawing 1 1] It is drawing showing the example of user scenario processing description of the 
registration mold in the database information visualization AP development support system of 
this invention. 

[Drawing 12] It is drawing showing the configuration of the GUI I/O means in the database 
information visualization AP development support system of this invention. 
[Drawing 13] It is drawing showing an I/O schema definition screen and an input-output- 
conversion information definition screen among the examples of a charge screen of interactive 
I/O definition / mapping definition in the database information visualization AP development 
support system of this invention. 

[Drawing 14] The object mold mapping definition among the examples of a charge screen of 
interactive I/O definition / mapping definition in the database information visualization AP 
development support system of this invention, and input output conversion operation It is 
drawing showing a selection dialog. 



[Drawing 15] R-object among the examples of a charge screen of interactive I/O definition / 
mapping definition in the database information visualization AP development support system of 
this invention It is drawing showing a reference attribute mapping definition screen and a stereo 
attribute selection dialog. 

[Drawing 16] It is drawing showing the example of representation of the object arrangement 
method of the object arrangement coordinate generation processing in the database information 
visualization AP development support system of this invention. 

[Drawing 17] It is drawing showing the example of the variation of the visualization pattern which 
changes a mapping definition and the definition of an object actuation method activity, and is 
obtained. 

[Description of Notations] 

101 Information Source DB 

102 Display Stereo Input Means 

103 Display Information DB 

104 GUI I/O Means 

105 GUI Equipment 

106 End User 

107 Interactive Charge Means 

108 Registration Mold Charge Means 

109 Scenario Definition Translation 

110 Input Definition Translation 

1 1 1 Mapping Definition Translation 

112 Output Definition Translation 

113 Object Actuation Communications Control 

114 Display Information Generation Method 

115 E-object (Display Stereo) 

116 R-object (Display Information Object) 

1 1 7 D-Object (Screen Object) 

1 1 8 C-object (Control Object) 
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[Procedure amendment] 

[Filing Date] December 25, Heisei 10 

[Procedure amendment 1] 

[Document to be Amended] Description 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] In the database information visualization AP development support system which carries 
out graphical representation of the information on a database based on a definition of a user, 
A display stereo input means by which the display stereo which is the information unit of 
arbitration is inputted from a database, and the schema and value of this display stereo can be 
changed into arbitration, 

A screen object type selection means to choose the graphical representation of a node mold and 
a line mold, 

A configuration and a mapping means to perform the mapping definition about generation of the 
attribute information on the graphic form about arrangement, 

A display information generation means to generate the attribute information on a graphic form 
according to the mapping definition obtained with this mapping means, 

The display stereo inputted with said display stereo input means, and a display information 
management means to manage the display information object changed by said display information 



generation means, 

The database information visualization AP development support system characterized by 
carrying out a screen display of the various graphical representation which combined the node 
mold graphic form and the line mold graphic form by having an I/O means to perform the graphic 
display of the definition input from a user, and a conversion result 

[Claim 2] Said display stereo input means characterized by providing the following When 
choosing a display stereo from the alphabetic character and numerical information accumulated 
in a database, they are the schema definition of the database of an input side, and the schema 
definition of the display stereo of an output side. They are one of input means at least among 
the input means which carry out a selection input as a parameter by making mapping during both 
schemas definition into a script on the input means which carries out a description input, or a 
screen. 

[Claim 3] In said display stereo input means, when carrying out graphical representation of an 
alphabetic character and the numerical information, the selected display stereo The screen 
object which is an object of the node mold which expresses with the rectangle on the screen of 
an indicating equipment a cube, etc., Or it realizes by making it correspond to one of the screen 
objects of the screen object of the line mold expressed with the chain of a straight line and a 
straight line etc. Mapping of the node mold of this display stereo and a screen object or a line 
mold is made into a script. The database information visualization AP development support 
system according to claim 1 characterized by having one of input means at least among the 
input means which carry out a selection input as a parameter on the input means which carries 
out a description input or a screen. 

[Claim 4] Said display stereo input means characterized by providing the following When 
generating the display attribute which is the attribute information about the configuration of a 
screen object or arrangement it is a display attribute generation method for display attribute 
generation. They are one of input means at least among the input means which carry out a 
selection input as a parameter on the input means which carries out a description input, or a 
screen by making into a script mapping of the information which this method uses for display 
attribute generation. 

[Claim 5] The database information visualization AP development support system according to 
claim 1 characterized by having the input means which carries out the description input of the 
activation opportunity of the macro definition of the execution sequence of said mapping 
definition, and macro definition as a scenario in said display information generation means when 
describing AP. 

[Claim 6] The database information visualization AP development support system according to 

claim 1 characterized by defining the generated display information by user assignment as a 

standard display information object independent of the GUI tool of a proper, and performing two 

steps of signal transduction of a display stereo, a display information object and a display 

information object and a screen object in said I/O means. 

[Procedure amendment 2] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0001 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0001] 

[Industrial Application] This invention maps the information on the alphabetic character 
accumulated in a database, or a numeric value in the object of the node mold on a screen, and 
the object of a line mold, and relates configurations, such as a form of each object a color, and 
magnitude, and an arrangement coordinate to the database information visualization AP 
development support system which supports generation and the development of information 
visualization AP (Application Program) to display using the attribute information on a database. 
[Procedure amendment 3] 
[Document to be Amended] Description 
[Item(s) to be Amended] 0002 



[Method of Amendment] Modification 

[Proposed Amendment] 

[0002] 

[Description of the Prior Art] In the system which carries out a visualization, the information on 
the conventional database (it may only be hereafter written as DB) (1) The table output of the 
alphabetic character and the numerical information of the table image of a relational database 
can be simply carried out in menu manipulation with text. The database front system which can 
also customize a screen, the system which can display the numeric data on (2) relational 
databases or a spreadsheet as a graph of various patterns by menu manipulation, (3) Color 
display of the numerical information, such as measurement results, such as a statistics 
processing software package, spreadsheet software, and earth environment, is carried out at 
many dimensions. By various information filtering processings, the numeric data visualization 
system which can be analyzed many-sided, (4) Nodes and line objects, such as a communication 
network and a network of railroads, are stuck on a map. Transform the color of an object etc. 
according to the condition of the object in the real world, or There are a network information 
management tool which expands the selected field, or chooses an object and displays the 
content of a detail, a graphical representation tool which can choose the style corresponding to 
the expression pattern based on (5) graph algorithm. 
[Procedure amendment 4] 
[Document to be Amended] Description 
[ltem(s) to be Amended] 0008 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0008] The 5th object of this invention is by the user interface of graphics utilization, for 

example, GUI, (Graphical User Interface) to offer the database information visualization AP 

development support system with which a user can choose the GUI tool to display. 

[Procedure amendment 5] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0009 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the database 
information visualization AP development support system of this invention In the database 
information visualization AP development support system which carries out graphical 
representation of the information on a database based on a definition of a user A display stereo 
input means by which the display stereo which is the information unit of arbitration is inputted 
from a database, and the schema and value of this display stereo can be changed into 
arbitration, A screen object type selection means to choose the graphical representation of a 
node mold and a line mold, A configuration and a mapping means to perform the mapping 
definition about generation of the attribute information on the graphic form about arrangement, A 
display information generation means to generate the attribute information on a graphic form 
according to the mapping definition obtained with this mapping means, The display stereo 
inputted with said display stereo input means, and a display information management means to 
manage the display information object changed by said display information generation means, Let 
it be a summary to carry out a screen display of the various graphical representation which 
combined the node mold graphic form and the line mold graphic form by having an I/O means to 
perform the graphic display of the definition input from a user, and a conversion result 
[Procedure amendment 6] 
[Document to be Amended] Description 
[Item(s) to be Amended] 0015 
[Method of Amendment] Modification 
[Proposed Amendment] 
[0015] 



[Function] In the database information visualization AP development support system of this 
invention, in a display stereo input means, the display stereo which is the information unit of 
arbitration is inputted from a database, the schema and value of this display stereo are changed 
into arbitration, and the graphical representation of a node mold and a line mold is chosen with a 
screen object type selection means. Next, the display stereo which generated the attribute 
information on a graphic form with the display information generation means, and was inputted 
with said display stereo input means according to the mapping definition about generation of the 
attribute information on the graphic form about the configuration and arrangement which were 
obtained with the mapping means and said display information generation means Information 
visualization AP which carries out a screen display of the various graphical representation which 
combined the node mold graphic form and the line mold graphic form can be simply developed by 
managing the changed display information object with a display information management means, 
and performing the graphic display of the definition input from a user, and a conversion result 
through an I/O means further. 



[Translation done.] 
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Ofim&3*^ScDGU I y-)VV>Wm*7i?*2 b\Z 

7^>io^^x^ bTH»*s-r*if^3L7;wfcA 

P<ore96*a^X5rAlX^^T. 
2£#£A;ftT<5¥R£, Hffi*7s*x* r*0)ffl«l, « 

^R<h* Tylf>^«0^fTS5«^Je^O^U^e 

• *ff ^R#<k£*PS8SSffiS« • Hfr^at, Aitf* 
fflGU I y-;K08iR#R SutSSB 

[0 0 10] *»W<^7 r -^^-X««[tf^aL7 

;Wk a p i^jgv'XfAH sae^SftAa^Rfc 
-vjeataj^wos^ttcox*— v^at, fox* 



(3) §i¥7-3 34 6 5 6 

[0 0 11] *»^05 i -^^-A«Slf>?3.7 

jwt a p ■xsas'XT-xti*. m&&mn#\J3^mz 
i<? feint*. s«co^x->^"eas-r«7-r>scoii® 

T*»U ^^tiS^yi^ hoy - HS^ 
fctt^-f >ScOVytr>^A^U^htL,TE3^A* 

#RO^^^<tfeVi'rtl^O=FRS:«^Ct«:K 

[0 0 12] ^*M<Dx-^^-XfB«t!^i7;Pft;A 

V 7Ht, z.<d£ y ? K#*itJKtt±jSiz 
^-T^1f^cDV-/t:>^^X^Uyhi:UT^A^ 

[0 0 13] £fe, #3£^(D^-^-XfgfStfv3.7 

^a-^fT^RTAP&lcliE-r^S^ ^I2v^t!>^ 

v-^U^^UTgH^A^-rs^e^^rc^i:^ 

[0 0 14] Mir, #%^0^-^-X*t&£i^7 
MAPi^gyXfAll ttfEAtb^fflGU I y- 

)v<DmiR^m\z^x. 3.—* tfjt^tct^^^nfc^ 
o 2 mvg<om&&m&ff ? c t ^sitrs . 

40 [0 0 15] 

[fFfln *^<7>5 :r -^^-Aifatf^a.7^{l:APii 

^Ri:, ©M^^^x^ h<0^a«, »«tE«^H"T 
U I ^-;KDS^R^^cfcDt#atf^^7;V{fcAP^ 

[0 0 16] *«^0^-^^-Xff«tf>?a.7 
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(4) 

5 

f§]tf>^ 2; fcT>^£X ^ U ^ h t bTfS£EA:*)-r5*£*: 

[0 0 17] MIC, *^©^-^^-Xft^t?vrLT 
;WfcAPB?J&£g>'X^ATte> 89B****A:&#R 

xx£ h£7ctev-f >m<Dm&i*7iS^2 h<DZ*>*>& 
©®M*:/^x^bK#«S1*T*3tU BE*^*#t 

PPS&XSVX^ATte, t&iBRwJWfrA^RfcSS^ 

a^S^:«®M-Ji"e/X^^-^i:L-C^A^'ra 0 
[0 0 19] *SM!©x— Xfit$Btf^:x7 

[0 0 2 0] 3Efc. *38WOr-^^- X*MBIf^a.T 
;WfcA PBB5B3c«^X^ATtt» iKi2Am*ffiGU I y 

2RR0HIHHHftefT9. 
[0 0 2 1] 

nut jttMfcR*?*?*-^— *«hbk 

BIT**-, EI H £ ^tr~ Xtf$gt:> ? :x7 J Wfc A 
Pi%$g'>XfAH tiSfBECDB 10 1. R^H#A 40 
^gl0 2, «^«8DB10 3, GUI (Graphica 
1 User Ioterface) AHft¥Rl0 4. GUIS^IO 
5, l>Ha-* 10 6, JtfBiaA#ai0 7, »» 

^SA^ai o 8, s^usneMHRi o 9, a*£« 

OTR110, VyfcT>y36«BRl 1 1, ffl*3£««R 
112, *y^x^ h«fP®mMfflll 1 3, R*MllfR£ 
*>iyyHll4, E-object (Raffle) 1 1 5. R 
-object (RaHMM^x* M 116, D-object 
(PM^-^fxx^ h) 117, C-object (Wffll^"^ 
x£h) 1 1 8fr*>ffi8tetlZ>. 50 



»H¥7-3 3 4 6 5 6 

5 

[0 0 2 2] filffiSDB 1 0 1 tt, t»9J C3S«0>*»«r 
filffiiRDB 10 1*6, A**«*»RUTHi*S 

nz&ffma 1 1 o fc«oT*jK**A*#R 102^ 

Hfr"r&£, E-object 1 1 5ft*&&n%. R-object 

lull \z>tfmm&mm\sTmi]2nz&frM 

j£l 1 lKS^T, E-object 1 1 5 c^fgSrfeE L 
Ti*$n*. JgKl, D-object 1 1 7 ODR^K&^fc 

«^V7K114C^T, R-object 116_hfc: 

ffr&sns. R-object neossitttt. 
6flRbTUAsn««ff«i^i i 2 leaser, d-o 
bject 1 1 nccaidnd. 

[0 0 2 3] a— if (DAP JgRtt. ?7 7>(tl)l'fc.mm 

1 0 7 tiWflfl!>^:7-f fcJl'fcGU I ;v-c«MRi,& 

r-f^^C-object 1 1 8C:SfifcU C-object 118 

A^S 10 8©2^© : e-H* 

[0 0 2 4] BI2tt* ^1^-^^-XWatf^a.T 
;WbA PB563»^^^ffi«3nT^*WEa^jt 

^^1 0 2<Dm& (WlBDB«tRDB©»*) 
[0 0 2 5] »^**©A^«*H *HRSA*1«£«2 

o i ts»ax*««2 o 2^6»*sn*. »fgSA 

^82 0 1 iCli, A*X*-^£«, R»««5felS& 

RRx*u:/hE3& ^cfc^ta^x^-T^g^o, 

iRX7 7-f;Wl ^^A^g!2 0 4ODB^ill 

fT»fc«fcoT*fTSn. E-object 

;b£n*„ MIC :*:/^x* h±riKt#* R^SR^XA. 

tl, 7 r^JWBiW) E-object *R^«RDB<OE-obJ 
ect tLTl^^n^ 

[0 0 2 6] S»SA^5£R2 0 2(OAP->^U 

*Ki£+fc»* E-object AJjm&*&&-rZ - ttf*T 

n, E-object A*X*&Rtffr<&2:. A*5£*«R2 
0 3tDBM/*^x> ht«77'f^*!»T 

ccT*j«$nfc^u^ffXtt, GuiAtb^ 

fg2 0 6«C|KM$nT, C-object 1 17l:SgS 
n, C-object »«sPS»C*fT3tt, D-object tLT« 

[0 0 2 7] B3», *5SWOf- Xf(HRl£$*a. 
7;MfcA P^3Sa->X^A«C^ttSAtii*X+-V3£ 
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7 

\z&&t&zm&mm&&3 0 2* E-object nmtix 
^-7gi3 o 3frs>#s/£Stt* a $t&mm&$&3 o 2 

(CIS, E-object C9^— fif?8}£&. E-object P^^m 

<>x*>xj?fflra«£ig> Gi&ei&eg 

[0 0 2 8] 0411 3!^»J^h«i<Di^^ 10 

[0 0 2 9] B5lt XWMtfS^ 
7MA PK^S^fAl^lt^t^vx^ 

[0 0 3 0] *?Vxtr h^Wll Sa*ffl8DB±lC 
«^$n^ltiDBtyyx^ h^77X4 0 1 ^ it? 
^@©tU®JL«r^^n^D-object (Ilt^^x 
^7X4 0 2IC^:S»J$n^o SifiSDBt^ 
x^h^7X4 0 1l:lt KfiFDB^S3B«Snfcfll« 
fcWBtTSE-object OMor^x^h) ^7X40 
3£, E-object fltTy fcr>^£tt£ R-object t??7s 

(a^fSS^^x^h) 404t> S/^U*&3M»r 
SC-object mW*"7i/^& h) ^7X40 5^JH^ 

Vx.tr h^7XH GU I .h££». 
R, S:^^T**"r-5/-HS^^x^ h^7X4 

o 6 tmm* i&^(D^x->^T^-r* v< ^ 

i^x^ h^77X4 0 7lZtt»$n%. ilS^y^x^h 
*^Xte, ^n^#GUlMtyvx^^7X 
4 0 8fCJH^:$n^. 

[0 0 3 1] @6(t ^^OT-^^-XMt'ya 
T^APra^^^XT-Alr^ij-S^^x^ 

[0 0 3 2] *7Vx>T K«I^C0^m, *Tffi<D*^X 
^3£*sn*JHtt- /Vy F<&#J£. E-object tr^X 
cpM^V^FH85 0 1, R-object ^7XOT& 

*yH«85 0 2, R-object? 7X(DW7XT*^ 
7-<>I^yx^h^7X©«tt ^Vy 0 
3* C -object ^7X^Mi4- ^Vy P£tt5 0 4Mte 
R-object ^^XOTffi^^XIcH D-object 

-object t?7x<om&&m&isit$mm&t* sum* 

[0 0 3 3] 0 711 ^^f-^^-Xfat!ya 



&m¥-7- 3 3 4 6 5 6 

[0 0 3 4] E-object 6 0 1OUSI1 E-object - 
R-object fi7ye>yg«6 0 2l:a-3T» y-Kffl 
S^Wi^ >#?GD R-object 6 0 3lCVy tT>^$n 
Z>o R-object 6 0 3l:(t E-object (DJStttf^TyfcT 
>^2nfc^#GI146 0 4, D-object fc<E«SnT« 

yy H^HB-r«*»«tt^"r#IBJ«tt6 0 6 3^5* 

z£sns„ s^wt^y^Kii £<o#jfiRe£ 

ttJRtt £#HB KttO)^ y tf > y & a.— tf aWBS-T * £ * 

H D-object CD^K||?%&*yy F£v?e>£fjt 
^6 0 7, D-object 0ffill:it^^V7 HtTyfcf 

[0 0 3 5] H8tt, **^Wr-^^-XMlf^a 

r;WbAPP^Svx^Atc^tt^-7>^tr>^Sco 

[0 0 3 6] 7?e>drj£*Ki* tr^^stuvte-o? 
7 x -x T&mx#wtt£ Jiff * nemsB ^ tr > 

yS*7 0 1t, mh77^M>5'7x«XTy 
^U*©— »tLTWHU C-object Kg®«iefr;* 

nsisfi7yfc:>yfi«7 o 2 answers, 2tsss2 

VyhT>^3£»H V^tr>^]£lt«IR7 0 3T**S 
S(sM^gB7 0 4 3&t«-5T^yx^ MCiiHIUTfiPWlC* 

ic**a*nfc»aT ? \±>trs8t* ^ u ^shk 

7 0 54KMRU 77t;>^8H ^vlf>yje«MB 
IR7 0 3lCS8iR£:*:/vx? MSfpj* 7t-/Offl*£ 
flURT<&. ^U*fc*^xJrMifP^yt«-^fctt 
^Lfc^U^fr^zSW:, GUIA^f&7 0 6i: 
iOGU I &@±£>C-object &£W*D-object 

BIMPICJ; DC-object fc£^teD-object *t*ffSn 

[0 0 3 7] H9tt, ^^^-^^-XWatf^oL 
T;HfcAPP5!^g^X^AtC4i5^aS^<D-7^fcf> 

[0 0 3 8] Vyt>^ifiiMH E-object 
tf>y$n^> R-object <Z>£! (/— H«, ^-f>gD £ 
^iTSt^^x^ h3!»Mi£S8 0 1, R-object CD 

a:5e««8 o 2, «wra**iiMfejai^ hcoss 
««t*/yy H«ffffie8 o 3^&M^n«. 

[0 0 3 9] H 1 0 tt, *S^©f-^^-Xtt81f 
^7)VfcA P re^S^X^A«C*5ViT@ 9 y ^ K 
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(6) 
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[0 0 4 0] ^-^x^ h®ft£S6#JRttG)«fc«fcoT 

>^;£&£order typeT, &{g^-^Tfci^^£cut 
value v y t?>^£ft-5fetf)J@#£coIor defioiti 
onT^g-r^. order typeTH &1&/Wi&/y )\>7 r 

[0041] 0 1 1 II MHO?*— 9*1— XffiRIf^ 

[0 0 4 2] 01 1&43V>T, «H©ytytfift7D 
— 100 114, -f ^>Mt<J:oT. case U4E -object 
<DJEfr«*:^ e>^3E«055»f*, case2, 3ttVyfcf 

tU*Sil 0 0 2l:3Rt. CeOv^U 
«> Affl**8i:^!yfc!>^*ll 0 0 3T^$ns. a? 
E -object A^5£g|l 0 0 4, R-object 33368 1 0 0 
5, Itt7ybf>ygil 0 0 6, /yyHgHfSil 

0 0 7^^D-^lCl2j®UTP^«C/mTClt^T#^, & 

AW*^<h^ylf>^gl 0 0 3f4, ^9T/^ 

[0 0 4 3] @12lt If S> 

©<D#ififc£^r0T&*. 

[0044] GUIAtii^ll0lH GUI^l 30 

waaa 1102, gui &&&&&&&& 1103. 

^i^h2/t , JtSill0 4, ^^>h^^-fe- 
ygfll 1 0 5^S#t/*£n*o ^U*3*fT#5fc* 

c, gu ica«i«Ms«3»tiBifi$n«^ Gun 

M^tl 1 0 10GUIfiSi««»l 1 0 2 
f4, ^cD^££:g{I8?iRU GUI^fi^il 

1 0 3 &&mvxMfe-?z>Gu I ^cxr*«««r*dE 

-T*. "e<Z>tif*g*4, t^vz^hytUtlSl 104 
£<fcoTOobject fc£W4D-object lCS^$tl<bo 
— JSf, GU mOT^X-* 8 *— »fflCj:*-f ^>htt, 40 
GU I AffiA^Rl 1 0 l$W*>h*yir-5>a«l 

-object e>*Vy\*mtPtfif&fiStl*. 
[0 0 4 5] 013-01511 ^m<Dy"—^^-X 

mm tf s>a. T ;wk a p ->xfA I::** *f SS^ 

cDAffi*l5£g • fcT>^S^A©®^^TEIT 
013 (a) liAtfJ^X^Ygiia, 01 3 

(b) \tAmii$t&wmi£&mm&7ji'r. a*«j4, d 

B- NAMEiTABLE- NAME £A?rf5 



ii¥7-334656 

bT^STTSo Xffl*«»X^'jyhe«Tlt 014 
(b) K>Am**»operation S«^-f Tu>f&e>&& 
operation £jg*RT^5o E-object £R-object 
<y— Fffl, 5*1 >M) 07ye>^ill 014 
(a) Wt^yx^ H7y fcf>^g®fficDL I NE 
^NODE <Z)^x 5; * >£^x y 0 
^TT£* 0 R-object -0>*^»tt**>V!yH©a« 
a:#HBRttt*#JRtt©^yK>yjeiiMU 015 
(a) CD R-object <Z>#MJSttVy bT>^%ttmi^& 

-a-^$n, ^BlC&3RT#*c 015 (b) O 

^ufc^e (r#) ^U7^nt^sns 8 
[0 0 4 6] 01 614, *5£w<DT-~?^-7.mm\n; 

-HEtSft«t*/^->l (13 0 1) , jg^sn 

& J - K5ijiiB±{ci&»^ / - F/M / - 
F£E®"r*/t*->2 (1 3 0 2) , m^^nfeff^ 
£tcK: y - F £ y - FE@x U T h\z. J - F 

?gri>e>^:/y-Fflfl£»l&T£/^-->3 (13 0 
3) , ^Stlfe2^)(DPtt^^y-K<D4§^@^ 

tiu,?-i >£e©t*a*— >4 (1304) co4@s 

[0 0 4 7] 017 14, Ha^OV^tT>^8t^^ 
MAfMVy F&ffl<D£8££MLT#£n*lf^ 

-5. *«ll;:tBH^*->H (14 0 1) 30^3t*nfct 
^yx^h^y (y-F, ^*f» £SE 

->0 (1402), y-FE»Z>flmiB££MbT# 

^n^y-Ke@«^ts^jE/^->0 (1403). 

/1*->0 (14 0 4) . y-H©EB35»S«Sl/T 

f^n^/-Kffii^iA^->0 (1405) , y 

#^n^ffigRtt^/t^->0 (1 4 0 6) coj;^^: 

[0 0 4 8] ^^CD^-^^-A^f 
«tf^3.T;WbAP^^^AT-AH 

(a) At>m<o^-?^-x<z>x*-^fem£mj3M<D 
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(b) &7K^ft&£<D£oum&'v&m'?z>fr\zmm-? 
mfctmm^yv**? vmmwv\z>>f\zm-$-2>fe 

& (2) ©E^^x* h<D#ttfcH-r*«ttflB8* 

m?z$t^nft<»m&mmzmT2>fe&. «> ira* 

(c) ±iCtf> (b) T3KLfcH#SS»cHT*je»€rfir 

S3.— tfESESMRLT* ^^yif h^>;*-;x 
— V y H h: VT&B?Z^mt. 

(d) ±12<?> (b) . (c) o^e^^wirx^T^ 

b\Z*y±-iS*mmisfiir). &%<D*7i? 
(b) , (c) <D^g$IB^#l§icJ:D^ffil^S 

(e) iimvftf&zntzn^zmrzmmz^-ttm 

[0 0 4 9] ^LT, ^^CD^-^^-Xfiiaif^a. 

$n*-*£W&:*:^ • &mmm&*t»\zs- Fm^-t 

AP£, H^*«fe«fcBIT-6^^lf>y«*t, ^ff 

®# «r * u S3.— tfj&tEa-r ^utcj: 

-^^-X^^fiE^tf^^^lSffi^^x^ Hc*f 
&£U>5Z:<i:^, mm*7i?*2 hSffitOGU I !y— 

[0 0 5 0] 

3— »f fifflK b fc^mte £ ^ -f / - K £1 <D £ ^ 
6C0^*y>?x^ h^TS^TS^, «?fC0^tt$:^Ur 

^^>?x^ hgee^'/vx^ h^«-c^5e>s^> <^ 
> httj&K:£<omm*v v Y*WRmz&vr$%frtt 



(7) ^7-3 34 6 5 6 

u i gu i y-)\,mzm7Km&<DM3&&<o 

fc«>©tilfa£ift5£«£*r*£> gu i y-;Mz>SIR^> 

[0 0 5 1] eKO0:^lC*^^co^-^^-Xlt^b*>? 

APS, ffim^5>^U^E^fe-5^^^<Dff^8 
[0 0 5 2] *5B9lfc«fcntf. iH^^x^h 

vy \* t*n\z&m?z&*mft<Dm&mm&mi£~r 
zL<om&Vim&Rmmm<omz\*. /xv*-*<ll 

fete, 3-if^a^l&^T^7r^^hJ®^X^ff^ 

S^JH^^^n^o Z<D£o\Z. 3.— tfttSEj* 

# iff V y H i:«^fll«*«-C#Wr S*^*#«> 

[0 0 5 3] **^^«tn«, »yyx^ b 

<DEe&&£fc&*^itffl&£<o«£\ 3— tf«vx 
^A75tffijs-rsie@^xs^ y * y y kt 

.30 [0 0 5 4] y-h'iot^x^ McttbTf*, &g 
»>VyHtlT, (a) 3 ^©«tt«ffl€r«fflTS 

3#c7c&&£&*y* f, (b) jRtt««sitffiiniciS. 

^JSWc8d0aTSH:«ttfi«SE»^yy (c) JR 

(d) JRtt1««KlJ:DeBdn&S^««(rtlQST« 
«Stt«»^yyH, (e) MttMIOttOWFfiL 

lEoTEH-rsjH/risajeaxift^y y K*<z>&e*&;* 
[0055] 7-f>m<n*7i?^? bizMVxu. mm 

50 x*rh«aiir*«ptty-Hai*^x*ho±K** 
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u j-YW*7i>x.2 hT^sg-r-s^te, ;-bm 
[0 0 5 6] r<oi;5ir, a.-tfttflMK«»*y* Kfc 

v biz&mte/^t-fzmittztzv-c. a^/g&fit 

[0 0 5 7] *WSJfK«fcntf* :x— 1ffCj:«&a« 

[0 0 5 8] MIC, *«ISC<fcntf» i— if 

m&m&tp izfem-rz ztiz^o. ^^>h^ei:r- a? 

[0 0 5 9] *X9HZ£ft\i* #«#«<Z>GU I 

y-)lstte&±L\Z&jRm&frZ^mn-*7i?3it? b<D 

fcizmm-rzz.£\z&r>. &mg>&<DGu i^outa^ 

[01] ^^O-HSSWlCff^S^-^^-^fgffltf 

[^2] eai©5*-^^-x««tf^3.T;wtAPiB» 

-sX^rl* \zmm t£ tlX V> *«^*fl:A**R©«« 

[03] *»W0!>5 f -^'<-Afi!fflbfv3.T;VftAPB8 
fZ3[mi'XTl*\Z&tt2>XmJ]X3r-V7£m£:&mX9 

v7bws&m*&twv**. 40 

[04] *^©x-^^-A«fflbf^aL7;VftAPia 

7*-r0T&<5. 

[0 5] xfllwif^ay^WKAPH 

0fl!£^T0T<&£«, 
[0 6] *^©T-^^X(9ikya7WAPi 

[07] *«?B©x-^-^-A««li^a.7;MfcAPH 50 



#88¥7-3 3 4 6 5 6 

[0 8] *5B§8<Z)x-^ : ^-X««t!S;a.r^ftAPH 

[0 9] ^^co^-^^-X^ti^^y^ftAP^ 

[0 10] ^^O^-^^-Xfllffllf^iT^ftAP 
BHSXas/X^At^ViTilfP^y 

[0 1 1] ItSmtoT'- ^-ASIBIf^xTJHfcAP 
PBRSa^XxAt^W^aftSorL— tf^U^-fflJl 

[012] *Jj«OT-^^-7««eya7;WbAP 

H*3£a->X7-Air*$W-*GU I Affl*#acD«j«&^ 
T0T&<5. 

[013] ^^co^-^^-xif^if^zi.r;i/ftAP 

BB*Sa->X^Alr*5W-5»BS©AW*3ea • 7y \f 

^J:«Aa**«««te«lilffii^rHT**. 
[014] jMBIHOt*— ^^-AlfatfyxT^fkAP 

i^g'>xfA[:^it^mia)Xlii^^i • 7jf if 

yS«*,fcWAta*iK»operation BJW-f 7n£f£^ 
*r0T*-5o 

[015] ^^^^-^^-Alf^lf^iT^ftAP 
■*33i->XxAK*»*«»HCDAW^ftBI • tf 
>^ScD^A®®0yo^^, R-object (D^MMfe*? 

0T&S o 

[01 6] *SfflOf-*^-7lMli^a7;MfcAP 
H^aS/A^AK^**:*:/^!* hiBB£S£Affi 

So 

[017] Vytr>^««t^>?x^hS^V^H 

ffiffl©ft***KbT#&n*if^xT;pfl:/t^->fl!> 

[^C0SJ9I] 

i o i mmmu b 

1 0 2 «^««:A*#R 

103 ^^fSDB 

104 GUIAW**R 

105 GUIgi 

106 X>H^.— If 

1 0 7 tti^&A^R 
1 0 8 SS^SA^S 

i o 9 zs+*)*immm 

1 1 0 A*J&fflBBR 

1 1 1 7^fcT>^£fl|fl|R 
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1 1 2 mtrfcmmi 

1 1 3 *7v?l>? vwte&wm 

1 1 4 «aMMMUdWVy K 
115 E-object (Sa^gflO 
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16 



1 1 6 R-object (2c7hffim*7i?*P h) 
1 1 7 D-object (Mffi*7isiL>7 V) 
1 1 8 C-object OHflbj-y^x^ h) 
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